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(57) ABSTRACT

A backlight assembly includes at least one U-shaped lamp, a
first connecting member, and a second connecting member.
The U-shaped lamp includes a U-shaped lamp tube, a first
external electrode covering a first end portion of the U-shaped
lamp tube, and a second external electrode covering a second
end portion of the U-shaped lamp tube. The U-shaped lamp
tube generates light when a first driving voltage 1s applied to
the first external electrode and a second driving voltage 1s
applied to the second external electrode. The first connecting
member 1s electrically connected to the first external elec-
trode for applying the first driving voltage to the first external
clectrode. The second connecting member 1s electrically con-
nected to the second external electrode for applying the sec-
ond driving voltage to the second external electrode. There-
fore, interference between a wire for applying power to the
U-shaped lamp and the U-shaped lamp 1s reduced.

33 Claims, 15 Drawing Sheets
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BACKLIGHT ASSEMBLY AND DISPLAY
DEVICE HAVING THE SAME

This application claims priority to Korean Patent Applica-
tion No. 2004-78271 filed on Oct. 1, 2004 and Korean Patent

Application No. 2004-112984 filed on Dec. 27, 2004 and all
the benefits accruing therefrom under 35 U.S.C. §119, and the
contents of which in their entireties are herein incorporated
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a backlight assembly and a
display device having the backlight assembly. More particu-
larly, the present invention relates to a backlight assembly
capable of enhancing productivity and reducing power con-
sumption, and a display device having the backlight assem-
bly.

2. Description of the Related Art

A hiquid crystal display (“LCD”) device includes an LCD
panel for displaying an image and a backlight assembly for
providing the LCD panel with light. As a size of the LCD
panel increases, a size of the backlight assembly also
increases. As a result, the LCD device employs a direct 1llu-
mination type backlight assembly.

The direct 1llumination type backlight assembly includes a
plurality of lamps. In general, the direct illumination type
backlight assembly employs a plurality of cold cathode tluo-
rescent lamps (“CCFLs”) and therefore requires a plurality of
inverters in order to drive the plurality of CCFLs that are
clectrically connected 1n parallel. As a result, cost for manu-
facturing the direction i1llumination type backlight assembly
1s 1increased and productivity 1s lowered.

Furthermore, the direction illumination type backlight
assembly requires wires for electrically connecting the
CCFLs to mnverters. The inverters are disposed at a first end of
cach CCFL, so that a wire electrically connected to a second
end of the CCFL, which 1s opposite to the first end, must
extend back towards the first end and connect to the inverters
to induce electromagnetic fields, and such an arrangement
deteriorates luminance uniformity of the backlight assembly
and 1increases power consumption.

BRIEF SUMMARY OF THE INVENTION

The present invention provides a backlight assembly
capable of enhancing productivity and reducing power con-
sumption.

The present invention also provides a display device hav-
ing the above-described backlight assembly.

In exemplary embodiments of a backlight assembly, the
backlight assembly includes at least one U-shaped lamp, a
first connecting member and a second connecting member.
Each U-shaped lamp includes a U-shaped lamp tube, a first
external electrode covering a first end portion of the U-shaped
lamp tube, and a second external electrode covering a second
end portion of the U-shaped lamp tube. The U-shaped lamp
tube generates light when a first driving voltage 1s applied to
the first external electrode and a second driving voltage 1s
applied to the second external electrode. The first connecting
member 1s electrically connected to each first external elec-
trode for applying the first driving voltage to the first external
clectrode. The second connecting member 1s electrically con-
nected to each second external electrode for applying the
second driving voltage to the second external electrode.
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In exemplary embodiments of a display device, the display
device includes a display panel and a backlight assembly. The
display panel displays an 1mage by using light. The backlight
assembly provides the display panel with the light. The back-
light assembly includes at least one U-shaped lamp, a first
connecting member and a second connecting member. Each
U-shaped lamp includes a U-shaped lamp tube, a first external
clectrode covering a first end portion of the U-shaped lamp
tube, and a second external electrode covering a second end
portion of the U-shaped lamp tube. The U-shaped lamp tube
generates light when a first driving voltage 1s applied to the
first external electrode and a second driving voltage 1s applied
to the second external electrode. The first connecting member
1s electrically connected to each first external electrode for
applying the first driving voltage to the first external elec-
trode. The second connecting member 1s electrically con-
nected to each second external electrode for applying the
second driving voltage to the second external electrode.

In other exemplary embodiments of a backlight assembly,
the backlight assembly includes a plurality of lamps and a
single mverter electrically connected to the plurality of lamps,
wherein the inverter provides first and second driving volt-
ages to each lamp within the plurality of lamps. According to
embodiments of the present invention, the backlight assem-
bly employs only one inverter for driving a plurality of
U-shaped lamps electrically connected 1n parallel to enhance
productivity.

Furthermore, the first and second wires for connecting the
U-shaped lamp to the inverter are disposed at one side of the
backlight assembly, so that interference between the wires
and the U-shaped lamp 1s reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the present
invention will become more apparent by describing 1in
detailed exemplary embodiments thereof with reference to
the accompanying drawings, in which:

FIG. 1 1s an exploded perspective view 1illustrating an
exemplary embodiment of a backlight assembly according to
the present invention;

FIG. 2 1s a perspective view 1illustrating a portion of the
backlight assembly 1n FIG. 1;

FIG. 3 1s aplan view illustrating the portion of the backlight
assembly 1n FIG. 2;

FIG. 4 1s a cross-sectional view taken along line I-I' in FIG.
3;

FIG. 5 1s a cross-sectional view taken along line II-1I' 1n
FIG. 3;

FIG. 6 1s an exploded perspective view illustrating another
exemplary embodiment of a backlight assembly according to
the present invention;

FIG. 7 1s a plan view 1llustrating a portion of the backlight
assembly 1n FIG. 6;

FIG. 8 1s a cross-sectional view taken along line III-1II' 1n
FIG. 7;

FIG. 9 1s a cross-sectional view taken along line IV-IV' 1n
FI1G. 7;

FIG. 10 1s a cross-sectional view taken along line V-V' 1n
FIG. 7;

FIG. 11 1s a plan view illustrating another exemplary
embodiment of a backlight assembly according to the present
invention;

FIG. 12 1s an exploded perspective view illustrating
another exemplary embodiment of a backlight assembly
according to the present ivention;



US 7,658,508 B2

3

FIG. 13 1s a cross-sectional view taken along line VI-VTI' in
FIG. 12;

FI1G. 14 1s a perspective view 1llustrating a first mold cover
in FIG. 12;

FIG. 135 15 a perspective view illustrating a fixing member
in FIG. 12;

FI1G. 16 1s a cross-sectional view taken along a line VII-VII'
in FIG. 15;

FI1G. 17 1s a plan view 1illustrating a connection between a
sensor and a U-shaped lamp; and

FIG. 18 1s an exploded perspective view illustrating an
exemplary embodiment of an LCD device according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

It should be understood that the exemplary embodiments of
the present invention described below may be varied and
modified 1n many different ways without departing from the
inventive principles disclosed herein, and the scope of the
present invention 1s therefore not limited to these particular
embodiments. Rather, these embodiments are provided so
that this disclosure will be thorough and complete, and will
tully convey the concept of the invention to those skilled 1n
the art by way of example and not of limitation.

Hereinafter, the embodiments of the present invention will
be described 1n detail with reference to the accompanied
drawings. In the drawings, the thickness of layers, films, and
regions are exaggerated for clarity. Like numerals refer to like
clements throughout. It will be understood that when an ele-
ment such as a layer, film, region, or substrate 1s referred to as
being “on” another element, it can be directly on the other
clement or intervening elements may also be present.

FIG. 1 1s an exploded perspective view illustrating an
exemplary embodiment of a backlight assembly according to
the present invention, and FIG. 2 1s a perspective view 1llus-
trating a portion of the backlight assembly 1n FIG. 1.

Referring to FIGS. 1 and 2, a backlight assembly 500
includes a plurality of U-shaped lamps 100, a first electrode
plate 210, a second electrode plate 220, amold frame 300, and
an mverter 400.

Each of the U-shaped lamps 100 includes a U-shaped lamp
tube 110, a first external electrode 120, and a second external
clectrode 130. The U-shaped lamp tube 110 includes a first
light-emitting portion 111, a second light-emitting portion
112, and a rounded portion 113. The first and second light-
emitting portions 111 and 112 are extended along a first
direction D1, and substantially 1n parallel with each other.
The rounded portion 113 connects the first and second light-
emitting portions 111 and 112 to each other. That 1s, the
rounded portion 113 may be generally C-shaped, with a first
end of the rounded portion 113 connected to the first light-
emitting portion 111 and a second end of the rounded portion
113 connected to the second light-emitting portion 112.

The first external electrode 120 covers a first end portion of
the first light-emitting portion 111, and the second external
clectrode 130 covers a first end portion of the second light-
emitting portion 112. The first end portion of the first light-
emitting portion 111 may correspond to a first end of the
U-shaped lamp tube 110 and the first end portion of the
second light-emitting portion 112 may correspond to a sec-
ond end of the U-shaped lamp tube 110. The second end
portion of the first light-emitting portion 111 1s connected to
the first end of the rounded portion 113 and the second end
portion of the second light-emitting portion 112 1s connected
to the second end of the rounded portion 113.
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The first electrode plate 210 includes a first base substrate
211 and a plurality of first clips 212. The first base substrate
211 1s extended along a third direction that i1s substantially
perpendicular to the first direction D1. In other words, a
longitudinal direction corresponding to a longitudinal axis of
the first base substrate 211 1s substantially perpendicular to a
longitudinal direction corresponding to longitudinal axes of
the first and second light-emitting portions 111 and 112. The
first clips 212 are upwardly protruded and combined with the
first end portion of the first light-emitting portion 111, so that
the first light-emitting portion 111 1s {ixed relative to the first
clectrode plate 210 within the backlight assembly 500. The
first clips 212 are spaced apart from each other by a distance
substantially equal to a distance between first light emitting
portions 111 of adjacent U-shaped lamps 100. In the 1llus-
trated embodiment, the first clips 212 1nclude a clip support-
ing prong extending perpendicularly to the first base substrate
211 and two lamp-holding members, although more or less
lamp holding members would be within the scope of the first
clips 212. The lamp-holding members are generally C-shaped
where an opening of the C-shape 1s less than a diameter of the
first light- emitting portion 111. The lamp holding members
may be spring biased C-Shaped clips such that the opemng of
the lamp-holding members may be expanded for recerving
the first light-emitting portion 111, and may be biased back to
enclose the first light-emitting portion 111 therein. While a
particular exemplary embodiment of the first clips 212 1s
illustrated, 1t should be understood that alternate embodi-
ments of the first clips 212 would be within the scope of the
first electrode plate 210.

The second electrode plate 220 includes a second base
substrate 221 and a plurality of second clips 222 that may be
similar to the first clips 212. The second base substrate 221 1s
extended along the third direction that 1s substantially per-
pendicular to the first direction D1. In other words, a longi-
tudinal direction corresponding to a longitudinal axis of the
second base substrate 221 1s substantially perpendicular to a
longitudinal direction corresponding to longitudinal axes of
the first and second light-emitting portions 111 and 112. The
second clips 222 are upwardly protruded and combined with
the first end portion of the second light-emitting portion 112,
so that the second light-emitting portion 112 1s fixed relative
to the second electrode plate 220 within the backlight assem-
bly 500. The second clips 222 are spaced apart from each
other by a distance substantially equal to a distance between
second light emitting portions 112 of adjacent U-shaped
lamps 100, and each of the second clips 222 1s spaced apart
from one of the first clips 212 adjacent to the each of the
second clips 222. That 1s, 1n an assembled condition, the first
clips 212 and the second clips 222 are alternatingly arranged
within the backlight assembly 500, since the first and second
light emitting portions 111, 112 alternate within the backlight
assembly 500.

The first and second clips 212 and 222 fix the U-shaped
lamps 100 relative to the first and second electrode plates 210,
220 within the backlight assembly 500. A first driving voltage
and a second driving voltage are applied to the first and
second external electrodes 120 and 130 through the first and
second clips 212 and 222, respectively.

The mverter 400 outputs the first and second driving volt-
ages. The inverter 400 1s electrically connected to the first and
second electrode plates 210 and 220 through a first wire and
a second wire 410 and 420, respectively. The first driving
voltage applied to the first electrode plate 210 1s applied to the
first external electrodes 120 through the first clips 212, and
the second driving voltage applied to the second electrode
plate 220 1s applied to the second external electrodes 130
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through the second clips 222, so that the U-shaped lamps 100
emit light 1n response to the first and second driving voltages.

In one exemplary embodiment, the first driving voltage
corresponds to a reference voltage (for example, a ground
voltage), and the second driving voltage corresponds to an
alternating voltage alternating with respect to the reference
voltage. Alternatively, both of the first and second driving,
voltages may be alternating voltages having an opposite
phase with each other.

The mold frame 300 has, for example, a rectangular plate,
although alternate shapes of the mold frame 300 would be
within the scope of these embodiments. The mold frame 300
receives the first and second electrode plates 210 and 220. The
mold frame 300 includes a dielectric material, so that the
mold frame 300 electrically insulates the first and second
clectrode plates 210 and 220 from each other.

The mold frame 300 includes first and second combining,
portions 313 and 323. The first combining portion 313
includes a first slit 311, extending along a longitudinal direc-
tion of the mold frame 300, for receiving the first base sub-
strate 211. The second combining portion 323 includes a
second slit 321, extending along a longitudinal direction of
the mold frame 300, for recerving the second base substrate
221. The first slit 311 1s formed at a first side face 310 of the
mold frame 300, and the second slit 321 1s formed at a second
side face 320. The first and second side faces 310 and 320 are
opposite to each other and may be parallel to each other. The
first electrode plate 210 1s inserted into the first slit 311 of the
first combining portion 313 by sliding along the first direction
D1, and the second electrode plate 220 1s inserted into the
second slit 321 of the second combining portion 323 by
sliding along the second direction D2 that 1s opposite to the
first direction D1.

The first and second combining portions 313 and 323 also
includes a plurality of first openings 312 and a plurality of
second openings 322, respectively. First portions of the mold
frame 300, which are disposed over the first slit 311, may be
removed to form the first openings 312, respectively, and
second portions of the mold frame 300, which are disposed
over the second slit 321, may be removed to form the second
openings 322, respectively. Alternatively, the mold frame 300
may be manufactured without material 1n the areas corre-
sponding to the first openings 312 and the second openings
322. The first clips 212 of the first electrode plate 210 are
disposed at the first openings 312, respectively, when the first
base substrate 211 1s inserted into the first slit 311, and the
second clips 222 of the second electrode plate 220 are dis-
posed at the second openings 322, respectively, when the
second base substrate 221 1s inserted into the second slit 321.
In the 1llustrated embodiment, the clip supporting prong of
cach of the first and second clips 212, 222 1s recerved within
the first and second openings 312, 322, respectively, and the
lamp holding members of each of the first and second clips
212, 222 extend upwardly away from the clip supporting
prongs and outwardly from the first and second openings 312,
322, respectively.

According to these embodiments, the U-shaped lamps 100
receive the first and second driving voltages from one inverter
400 through the first and second electrode plates 210 and 220
and thus productivity 1s enhanced since a plurality of inverters
1s not required.

Furthermore, the first and second wires 410 and 420 are
disposed only at the first end portions of the first and second
light-emitting portions 111 and 112 of the U-shaped lamps
100, and therefore interference between the U-shaped lamps
100 and the first and second wires 410 and 420 1s reduced.
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FIG. 3 1s aplan view illustrating the portion of the backlight
assembly 1 FIG. 2.

Referring to FIG. 3, each of the first clips 212 formed at the
first electrode plate 210 1s adjacent to each of the second clips
222 formed at the second electrode plate 220. In other words,
cach of the first clips 212 and each of the second clips 222
alternate with each other. The first light-emitting portion 111
of the U-shaped lamp 100 1s combined with the first clip 212,
and the second light-emitting portion 112 of the U-shaped
lamp 100 1s combined with the second clip 222. Therelore,
the first external electrode 120 formed at the first end portion
of the first light-emitting portion 111 1s electrically connected
to the first clip 212, and the second external electrode 130
formed at the first end portion of the second light-emitting
portion 112 1s electrically connected to the second clip 222.

The first electrode plate 210 includes a first hole 211a. The
first hole 211a 1s formed at a first end portion of the first base
substrate 211. The second electrode plate 220 includes a
second hole 221a. The second hole 221a 1s formed at a first
end portion of the second base substrate 221. The first end
portion of the first base substrate 211 and the first end portion
of the second base substrate 221 may be adjacent to a first end
of the mold frame 300. The first and second wires 410 and 420
may be electrically connected to the first and second electrode
plates 210 and 220 through screws (not shown) inserted nto
the first and second holes 211a and 221a, respectively. Thus,
the wires 410 and 420 both extend and are connected to the
first end of the mold frame 300.

One of the first clips 212 1s spaced apart from one of the
second clips 222, which 1s adjacent to the one of the first clips
212, by a first distance d1. In exemplary embodiments, the
first distance d1 1s 1n a range from about 10 mm to about 50
mm. In order to enhance luminance of the backlight assembly,
reducing a distance between the first and second light-emit-
ting portions 111 and 112 1s preferable. However, when the
distance between the first and second light-emitting portions
111 and 112 1s less than about 10 mm, a bright line may be
generated on a display screen. Therefore, 1n order to prevent
such a bright line from occurring, the first distance d1 is, in the
exemplary embodiments described herein, i the range from
about 10 mm to about 50 mm.

A second distance d2 corresponds to a shortest distance
between the first electrode plate 210 and the second electrode
plate 220. The second distance d2 can be measured from a
free end of a clip-supporting prong of the first electrode plate
210 to the second base substrate 221. The second distance d2
can also be measured from a free end of a clip-supporting
prong of the second electrode plate 220 to the first base
substrate 211. The second distance d2 is at least about 2 mm.
When the shortest distance between the {first electrode plate
210 and the second electrode plate 220 1s less than about 2
mm, an interference between the first electrode plate 210 and
the second electrode plate 220 1s induced.

FIG. 4 1s a cross-sectional view taken along line I-I' in FIG.

3, and FIG. 5 1s a cross-sectional view taken along line II-11" 1n
FIG. 3.

Referring to FIGS. 4 and 3, the mold frame 300 includes a
first blocking protrusion 330. The first blocking protrusion
330 protrudes upwardly from an upper face of the mold frame
300. The first blocking protrusion 330 blocks the first end
portion of the first light-emitting portion 111 of the U-shaped
lamp tube 110 to prevent the first end portion of the first
light-emitting portion 111 from moving along the first direc-
tion D1 1n FIG. 1. A height of the first blocking protrusion 330
1s suilicient for preventing longitudinal movement of the first
light-emitting portion 111, and, as 1llustrated, may be greater
than a diameter of the first light-emitting portion 111.
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The second electrode plate 220 includes a second blocking,
protrusion 223. The second blocking protrusion 223 pro-
trudes upwardly from the second base substrate 221. The
second blocking protrusion 223 blocks the first end portion of
the second light-emitting portion 112 of the U-shaped lamp
tube 110 to prevent the first portion of the second light-
emitting portion 112 from moving along the first direction D1
in FIG. 1. A height of the second blocking protrusion 223 is
suificient for preventing longitudinal movement of the second
light-emitting portion 112, and, as illustrated, may be sub-
stantially equivalent to a height of a lamp holding member of
the second clips 222. In one embodiment, the second clips
222 extend from a first side of the second base substrate 221
and the second blocking protrusions 223 extend from a sec-
ond side of the second base substrate 221.

In the present embodiment, the first and second blocking
protrusions 330 and 223 are formed at the mold frame 300 and
the second electrode plate 210, respectively. Alternatively,
both of the first and second blocking protrusions 330 and 223
may be formed at the second electrode plate 210. In either
embodiment, both the first and second blocking protrusions
330, 223 are positioned relative to the second side face 320 of

the mold frame 300.

The first electrode plate 210 further includes a first fixing
protrusion 2115. A portion of the first base substrate 211 of
the first electrode plate 210 1s cut and bent downward to form
the first fixing protrusion 2115. The second electrode plate
220 turther includes a second fixing protrusion 2215. A por-
tion of the second base substrate 221 of the second electrode
plate 220 1s cut and bent downward to form the second fixing
protrusion 2215b.

The mold frame 300 further includes a first fixing recession
311a corresponding to the first fixing protrusion 2115. The
first fixing recession 311a 1s formed at a first face of the mold
frame 300 that makes contact with the first base substrate 211
when the first electrode plate 210 1s inserted 1nto the first slit
311. The first electrode plate 210 1s fastened to the mold frame
300 due to the first fixing protrusion 2115 and the first fixing
recession 311a.

The mold frame 300 further includes a second fixing reces-
sion 312a corresponding to the second fixing protrusion
221b. The second fixing recession 312a 1s formed at a second
face of the mold frame 300 that makes contact with the second
base substrate 221 when the second electrode plate 220 1s
inserted into the second slit 321. The second electrode plate
220 1s fastened to the mold frame 300 due to the second fixing
protrusion 22156 and the second fixing recession 312a. The
first and second fixing protrusions 2115, 2215 may be spring
biased 1n the protruded direction such that the fixing protru-
sions 2115b, 221b are compressed inwardly against their bias
as the first and second base substrates 211, 221 are slid into
the slits 311, 321, respectively, and are protruded back out-
wardly via spring bias as the fixing protrusions 2115, 2215 are
slid over the fixing recessions 211a and 3124, respectively.

While exemplary embodiments for fixing the first and sec-
ond electrode plates 210, 220 to the mold frame 300 have
been described, alternate embodiments, such as, but not lim-
ited to, screws, adhesive means, etc., for fixing the first and
second electrode plates 210, 220 to the mold frame 300 would
also be within the scope of these embodiments, although the
illustrated embodiments allow for a simple one-step fixing
pProcess.

A shape of the first and second electrode plates 210 and 220

1s not limited by FIGS. 1 through 5. The first and second
clectrode plates 210 and 220 may have various shapes that
would also be within the scope of these embodiments.
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FIG. 6 1s an exploded perspective view 1llustrating another
exemplary embodiment of a backlight assembly according to
the present invention, and FIG. 7 1s a plan view illustrating a
portion of the backlight assembly 1n FIG. 6.

Referring to FIGS. 6 and 7, a backlight assembly 501
includes a plurality of U-shaped lamps 101, a first electrode
plate 210, a second electrode plate 220, amold frame 301, and
an mnverter 400.

Each of the U-shaped lamps 101 includes a U-shaped lamp
tube 110, a first external electrode 120, and a second external
clectrode 130. The U-shaped lamp tube 110 includes a first
light-emitting portion 111, a second light-emitting portion
112, and a rounded portion 113. The first and second light-
emitting portions 111 and 112 extend along a first direction
D1, and are substantially parallel with each other. The
rounded portion 113 connects the first and second light-emit-
ting portions 111 and 112 to each other, similarly to the
U-shaped lamps 100 of FIG. 1.

The first light-emitting portion 111 1s shorter than the sec-
ond light-emitting portion 112 by a third distance d3, such
that a difference between a length of the second light-emaitting
portion 112 and a length of the first light-emitting portion 111
1s equal to the third distance d3. In other words, the third
distance d3 i1s measured from a line perpendicular to the
longitudinal axis of the first light-emitting portion 111 at 1ts
first end portion to a line perpendicular to the longitudinal
axis of the second light-emitting portion 112 at 1ts first end
portion.

FIG. 8 1s a cross-sectional view taken along line III-IIT' 1n
FIG. 7.

Referring to FIGS. 6 through 8, the mold frame 301 of the
backlight assembly 501 includes a slit 311. The slit 311 1s
formed at a first side face 310. The first electrode plate 210 1s
inserted 1into the slit 311 by sliding the first base substrate 211
in the first direction D1. The mold frame 301 includes an
opening 312. A portion of the mold frame 301 may be
removed to form the opening 312. Alternatively, the mold
frame 301 may be manufactured to be void of material 1n the
area of opening 312. The opeming 312 receives the first clip
212 and the first clip 212 1s disposed at the opening portion
312.

FIG. 9 1s a cross-sectional view taken along line IV-IV' 1n
FIG. 7.

As shown 1n FIG. 9, the first electrode plate 210 further
includes a first fixing protrusion 2115. A portion of the first
base substrate 211 1s cut and bent downward to form the first
fixing protrusion 2115. Additionally, the mold frame 301
includes a first fixing recession 311a corresponding to the
first fixing protrusion 2115. The first fixing recession 311a 1s
formed at a first surtface of the mold frame 301, which makes
contact with the first base substrate 211. When the first elec-
trode plate 210 1s mnserted into the slit 311 of the mold frame
301, the first electrode plate 210 1s fastened to the mold frame
301 due to the first fixing protrusion 2115 and the first fixing
recession 311a.

Referring to FIGS. 6, 7 and 9, the second electrode plate
220 of the backlight assembly 501 1s disposed on the mold
frame 301. The second electrode plate 220 1s adjacent to a
second side face 320 that 1s opposite to the first side face 310.
Themold frame 301 includes a boss 331 protruding upwardly
in a direction towards the second electrode plate 220, and the
second base substrate 221 includes a connection hole 225.

The boss 331 1s inserted 1into the connection hole 225, so
that a portion ol the boss 331 is protruded from the connection
hole 225. The protruded portion of the boss 331 may be
heated and compressed in order to fasten the second base
substrate 221 to the mold frame 301. Alternatively, the boss
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may be threaded or bulged and a nut or other fastening device
may be secured over the second base substrate 221 onto the
threaded or bulged boss. Other arrangements for fastening the
second base substrate 221 onto the mold frame 301 would
also be within the scope of these embodiments.

Referring to FIG. 7, when the first end portion of the first
light-emitting portion 111 1s spaced apart from the first end
portion of the second light-emitting portion 112 by a third
distance d3 measured along the first direction D1, the first
base substrate 211 of the first electrode plate 210 may be
spaced apart from the second base substrate 221 ofthe second
clectrode plate 220 by a fourth distance d4 measured along
the first direction D1. Similarly, a distance between a free end
of the clip supporting prong of the clip 212 and the second
base substrate 221 and a distance between a free end of the
clip supporting prong of the clip 222 and the first base sub-
strate 211 each define a distance that may be greater than the
distance d2 previously described with respect to FIG. 3. As a
result, the first and second electrode plates 210 and 220 are
spaced apart, so that interference between the first and second
clectrode plates 210 and 220 1s further reduced.

FIG. 10 15 a cross-sectional view taken along line V-V' in
FIG. 7.

Referring to FIG. 10, and with further reference to FIG. 8,
the first electrode plate 210 of the backlight assembly 501 1s
inserted into the slit 311 disposed at a center portion between
an upper face 332 and a lower face 334 adjacent the first side
face 310 of the mold frame 301, so that the first electrode plate
210 1s disposed at the center portion between the upper and
lower faces 332, 334. On the other hand, the second electrode

plate 220 1s disposed on the upper face 332 of the mold frame
301.

Therefore, the first base substrate 211 of the first electrode
plate 210 and the second base substrate 221 of the second
clectrode plate 220 are spaced apart by a fifth distance d3
along a vertical direction extending from the slit 311 to the
upper face 332, so that interference between the first and
second electrode plates 210 and 220 1s turther reduced.

FIG. 11 1s a plan view illustrating another exemplary
embodiment of a backlight assembly according to the present
invention.

Referring to FIG. 11, a U-shaped lamp 101 of the backlight
assembly 1includes a U-shaped lamp tube 110, a first external
electrode 120, and a second external electrode 130. The
U-shaped lamp tube 110 generates light. Each U-shaped lamp
tube 110 1includes a first light-emitting portion 111, a second
light-emitting portion 112 extended in parallel with the first
light-emitting portion 111, and a rounded portion 113 con-
necting second end portions of the first and second light-
emitting portions 111 and 112.

The first light-emitting portion 111 1s shorter than the sec-
ond light-emitting portion 112, so that the first end of the first
light-emitting portion 111 and the first end of the second
light-emitting portion 112 are spaced apart from each other
by a third distance d3, where the third distance d3 1s a ditter-
ence between a length of the second light-emitting portion
112 and a length of the first light-emitting portion 111.

The first external electrode 120 covers the first end portion
of the first light-emitting portion 111. The second external
clectrode 130 covers the first end portion of the second light-
emitting portion 112.

The third distance d3 in the illustrated embodiment 1s
larger than a length L1 of the first or second external electrode

120 0r 130. Theretfore, the first and second external electrodes
120 and 130 do not overlap each other. Therefore, the first and
second external electrodes 120 and 130 are sufficiently
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spaced apart for further reducing interference between the
first and second external electrodes 120 and 130.

FIG. 12 1s an exploded perspective view illustrating
another exemplary embodiment of a backlight assembly
according to the present invention, and FIG. 13 1s a cross-
sectional view taken along line VI-VI' 1n FIG. 12. The same
reference numerals will be used to refer to the same or like
parts in FIGS. 12 and 13 as those described 1n FIG. 6, and any
repetitive explanation concerning the above elements will be
omitted.

Referring to FIGS. 12 and 13, the backlight assembly 1001
includes a plurality of U-shaped lamps 101, a first external
clectrode plate 210, a second external electrode plate 220, a

mold frame 301, an inverter 400 and a receiving container
600.

The recerving container 600 includes a bottom plate 610
and a sidewall 620 extended from edges of the bottom plate
610 to define a recerving space for recerving the U-shaped
lamps 101, the first and second electrode plates 210 and 220,
and the mold frame 301. The inverter 400 may be disposed at
a backside of the bottom plate 610.

The backlight assembly 1001 further includes a light-dif-
fusing plate 710 and an optical sheet 720. The light-diffusing
plate 710 1s disposed over the U-shaped lamps 101, and the
optical sheet 720 1s disposed over the light-diffusing plate
710. The light-diffusing plate 710 and the optical sheet 720
enhance luminance uniformity and viewing angle of light
generated by the U-shaped lamps 101. A distance between a
center of the first light-emitting portion 111, such as defined
by 1ts longitudinal axis, and a center of the second light-
emitting portion 112, such as defined by its longitudinal axis,
1s substantially equal to or less than three times a distance

between the U-shaped lamps 101 and the light-diffusing plate
710.

The backlight assembly 1001 further includes a light-re-
flecting plate 730. The light-reflecting plate 730 1s disposed
between the U-shaped lamps 101 and the bottom plate 610 of
the recerving container 600. The light-reflecting plate 730
reflects light generated by the U-shaped lamps 101 toward the
light-diftusing plate 710 to enhance light-using efficiency.

The backlight assembly 1001 further includes a first mold
cover 810 and a second mold cover 820. The first mold cover
810 covers the first end portions of the first and second light-
emitting portions 111, 112 of the U-shaped lamps 101, and
the second mold cover 820 covers the rounded portions 113 of
the U-shaped lamps 101.

FIG. 14 1s a perspective view 1llustrating a first mold cover
810 in FIG. 12. The second mold cover 820 1n FIG. 12 1s
substantially identical with the first mold cover 810, so that
any repetitive explanation about the second mold cover 820
will be omatted.

Referring to FIGS. 13 and 14, the first mold cover 810
includes an upper face 811 and an inclined face 812. In an
assembled condition, as shown 1n FIG. 13, the upper face 811
may rest upon a sidewall 620 of the recerving container 600,
and the inclined face 812 may extend towards the bottom
plate 610 of the receiving container 600. The upper face 811
1s substantially parallel with the bottom plate 610 of the
receiving container 600. The inclined face 812 1s downwardly
extended from the upper face 811 such that a vertical angle
between the upper face 811 and the inclined face 812 1s
obtuse. The inclined face 812 includes a plurality of receiving
holes 812a for recerving the U-shaped lamps 101. The first
mold cover 810 covers an 1nefiective light-emitting region of
the U-shaped lamps 101, and therefore does not interfere with
light transmittance.
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The upper face 811 of the first mold cover 810 includes a
stepped portion 811aq for guiding a position of the light-
diffusing plate 710 and the optical sheet 720. The inclined
face 812 extends from an end of the stepped portion 811a.

Referring again to FIG. 12, the backlight assembly 1001
turther includes a plurality of fixing members 900. The fixing
members 900 will be further explained below with reference
to FIGS. 15 and 16.

The backlight assembly 1001 turther includes a plurality of
sensors 430 and a circuit board 440. The sensors 430 and the
circuit board 440 will be further explained below with refer-
ence to F1G. 17.

FIG. 15 1s a perspective view illustrating a fixing member
900 1n FIG. 12, and FIG. 16 1s a cross-sectional view taken
along line VII-VII' in FIG. 15.

Referring to FIGS. 135 and 16, each of the fixing members
900 includes a supporting portion 910 for supporting the
U-shaped lamps 100 or 101 and a fixing portion 920 for
fastening the fixing member 900 to the light-reflecting plate
730 and the bottom plate 610 of the receiving container 600.
The supporting portion 910 includes an opening 911 having a
diameter wl, and a channel 912 having a width w2. The
rounded portion 113 of the U-shaped lamp 100 1s inserted into
the opening 911 through the channel 912. The diameter wl of
the opening 911 1s substantially same as a diameter of the
round portion 113 of the U-shaped lamp tube 110, and the
width w2 of the channel 912 1s smaller than the diameter wl
of the opening 911.

When the rounded portion 113 of the U-shaped lamp tube
110 1s inserted 1into the opening 911 through the channel 912,
the U-shaped lamp tube 110 of the U-shaped lamps 100 or
101 1s fastened to the supporting portion 910.

The supporting portion 910 includes an elastic matenal, so
that when the rounded portion 113 of the U-shaped lamp tube
110 passes through the channel 912, the channel 912
dehisces. In other words, the channel 912 expands such that
the width w2 1ncreases for allowing passage of the rounded
portion 113 there through. The channel 912 may contract, and
thus the width w2 may return to 1ts prior width, after the
rounded portion 113 1s seated within the opening 911.

The supporting portion 910 protrudes from the {ixing por-
tion 920. The fixing portion 920 is inserted 1nto the first and
second through holes 731 and 611 formed at the light-retlect-
ing plate 730 and the receiving container 600, respectively.
The fixing portion 920 may include a flat stabilizing portion
for lying substantially flush with a surface of the receiving
container 600 and an attachment prong extending down-
wardly, in an opposite direction of the supporting portion 910,
from the flat stabilizing portion. Alternatively, the fixing por-
tion 920 may include only the attachment prong. A diameter
of attachment prong of the fixing portion 920 1s slightly
greater than a diameter of the first and second through holes
731 and 611, so that the fixing portion 920 1s tightly fastened
to the light-reflecting plate 730 and the receiving container
600. While an exemplary attachment arrangement 1s 1llus-
trated and described, other means and devices for attaching
the fixing portion 920 to the receiving container 600 would be
within the scope of these embodiments.

The fixing member 900 may have various shapes, and 1s
therefore not limited to the illustrated embodiment, but
instead may be designed to best accommodate various lamp
tube designs and backlight assemblies.

FI1G. 17 1s a plan view 1illustrating a connection between a
sensor and a U-shaped lamp.

Referring to FIG. 17, the first and second light-emitting
portions 111 and 112 of the U-shaped lamps 100 are extended
along a third direction D3, and the circuit board 440 1s dis-
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posed such that a longitudinal direction of the circuit board
440 1s substantially parallel with a fourth direction D4 that 1s
substantially perpendicular to the third direction D3. Alter-
natively, such a circuit board 440 and sensors 430 may be
arranged relative to U-shaped lamps 101. Sensors 430 are
disposed upon the circuit board 440.

Each of the sensors 430 has an electrically conductive plate
shape. The sensors 430 face the first light-emitting portion
111 or the second light-emitting portion 112. The sensors 430
sense currents induced by electromagnetic waves generated
from the U-shaped lamps 100 to output a sensing signal.

The circuit board 440 1s electrically connected to the
inverter 400 1n FIG. 12 to apply the outputted sensing signal
to the inverter 400.

The inverter 400 controls the U-shaped lamps 100, or alter-
natively U-shaped lamps 101, based on the outputted sensing
signal. When one of the U-shaped lamps 100 or 101 1s abnor-
mal, the mverter 400 cuts off driving voltage applied to the
U-shaped lamps 100 or 101 to stop operation in order to
protect the U-shaped lamps 100 or 101 from being damaged.

FIG. 18 1s an exploded perspective view illustrating an
exemplary embodiment of an LCD device according to the
present 1nvention.

Retferring to FIG. 18, an LCD device 1401 includes a
backlight assembly 1001 and a display unit 1100.

The display unit 1100 includes an LCD panel 1110, a data
printed circuit board (“data PCB) 1120, a gate printed circuit
board (“gate PCB”) 1130, a data flexible printed circuit (*“data
FPC”) 1140 and a gate flexible printed circuit (“gate FPC”)
1150. The data and gate PCBs 1120 and 1130 are electrically
connected to the LCD panel 1110 through the data and gate
FPCs 1140 and 1150, respectively. The data and gate FPCs
1140 and 1150 include a data driver chip 1142 and a gate
driver chip 1152, respectively, for converting control signals
provided from an external device into driving signal.

The LCD panel 1110 includes a thin film transistor
(““IT'F1”) substrate 1112, a color filter substrate 1114 facing
the TF'T substrate 1112, and a liquid crystal layer 1116 dis-
posed between the TFT substrate 1112 and the color filter
substrate 1114.

The TFT substrate 1112 includes a glass substrate and a
plurality of TF'T's (not shown) formed on the glass substrate.
The TFTs are arranged 1n a matrix shape. Each of the TFTs
includes a source electrode that 1s electrically connected to
one of a plurality of source lines, a gate electrode that 1s
clectrically connected to one of a plurality of gate lines, and a
drain electrode that 1s electrically connected to one of a plu-
rality of pixel electrodes (not shown). Each pixel electrode
includes an optically transparent and electrically conductive
material.

The color filter substrate 1114 includes a glass substrate, a
plurality of color filters (not shown) having red-color filters,
green-color filters and blue-color filters, and a common elec-
trode (not shown) having an optically transparent and electri-
cally conductive material.

The LCD device 1401 turther includes a top chassis 1200
and a guide frame 1300. The top chassis 1200 surrounds edge
portions of the LCD panel 1110 and combines with the
receiving container 600 to fasten the LCD panel 1110 to the
backlight assembly 1001. The top chassis 1200 protects the
LCD panel 1110 and prevents the LCD panel 1110 from
drifting.

The gmide frame 1300 1s disposed between the backlight
assembly 1001 and the LCD panel 1110 to fix the light-
diffusing plate 710 and the optical sheet 720. Additionally, the
guide frame 1300 guides a position of the LCD panel 1110.
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According to the above-described embodiments and their
alternatives, the backlight assembly employs only one
inverter for driving a plurality of U-shaped lamps electrically
connected 1n parallel to enhance productivity.

Furthermore, the first and second wires for connecting the
U-shaped lamp to the inverter are disposed at one side of the
backlight assembly, so that interference between the wires
and the U-shaped lamp 1s reduced.

Having described the exemplary embodiments of the
present invention and its advantages, it 1s noted that various
changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the invention as
defined by appended claims. Moreover, the use of the terms
first, second, etc. do not denote any order or importance, but
rather the terms first, second, etc. are used to distinguish one
element from another. Furthermore, the use of the terms a, an,
ctc. do not denote a limitation of quantity, but rather denote
the presence of at least one of the referenced 1tem.

What 1s claimed 1s:

1. A backlight assembly comprising:

a plurality of U-shaped lamps, each of the plurality of
U-shaped lamps including a U-shaped lamp tube, a first
external electrode covering a first end portion of the
U-shaped lamp tube, and a second external electrode
covering a second end portion of the U-shaped lamp
tube, the U-shaped lamp tube generating light when a
first driving voltage 1s applied to the first external elec-
trode and a second driving voltage 1s applied to the
second external electrode, the first and second end por-
tions of the U-shaped lamp tubes disposed at one end of
the plurality of U-shaped lamps;

a first connecting member electrically connected to each
first external electrode of the plurality of U-shaped
lamps to apply the first driving voltage to each first
external electrode;

a second connecting member electrically connected to
cach second external electrode of the plurality of
U-shaped lamps to apply the second driving voltage to
each second external electrode;

a mold frame receiving the first and second connecting
members, and disposing the first and second connecting
members at the first end portions and the second end
portions of the plurality of U-shaped lamps, respec-
tively; and

a receiving container recewving the plurality of U-shaped
lamps and the mold frame;

wherein an entirety ol the mold frame 1s disposed at the one
end portion of the plurality of U-shaped lamps.

2. The backlight assembly of claim 1, wherein the first

connecting member comprises:

a first base substrate, wherein the first base substrate 1s
clectrically conductive to recerve the first driving volt-
age; and

at least one first clip protruding from the first base substrate
to combine with the first end portion of each U-shaped
lamp tube to apply the first driving voltage to each first
external electrode, and,

wherein the second connecting member comprises:

a second base substrate, wherein the second base substrate
1s electrically conductive to receive the second driving
voltage; and

at least one second clip protruding from the second base
substrate to combine with the second end portion of each
U-shaped lamp tube to apply the second driving voltage
to each second external electrode.

3. The backlight assembly of claim 2, wherein the second

connecting member further comprises at least one blocking
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protrusion that prevents the at least one U-shaped lamp from
moving along a longitudinal direction of the at least one
U-shaped lamp.

4. The backlight assembly of claim 2, wherein the first and
second clips are alternatingly arranged within the backlight
assembly, and a distance between one of the at least one first
clip and an adjacent one of the at least one second clip1s i a
range from about 10 mm to about 50 mm.

5. The backlight assembly of claam 2, wherein each
U-shaped lamp tube comprises:

a first light-emitting portion;

a second light-emitting portion extending substantially
parallel with the first light-emitting portion, a length of
the second light-emitting portion longer than a length of
the first light-emitting portion; and

a rounded portion connecting the first and second light-
emitting portions.

6. The backlight assembly of claim 3, further comprising a
mold frame recerving the first and second connecting mem-
bers, the mold frame having a slit formed at a first side face for
slidably receiving the first base substrate.

7. The backlight assembly of claim 6, wherein the mold
frame further comprises at least one opening recerving the at
least one first clip.

8. The backlight assembly of claim 6, wherein the first
connecting member further comprises a fixing protrusion
protruding downwardly from the first base substrate, and
wherein the mold frame further comprises a fixing recession
receiving the fixing protrusion to fasten the first connecting
member to the mold frame.

9. The backlight assembly of claim 6, wherein the second
connecting member 1s disposed on an upper face of the mold
frame and disposed adjacent to a second side face of the mold
frame, wherein the second side face of the mold frame 1s
opposite to the first side face of the mold frame.

10. The backlight assembly of claim 9, wherein the mold
frame further comprises a boss protruding upwardly from the
upper face of the mold frame, and wherein the second base
substrate of the second connecting member comprises a con-
nection hole recerving the boss, and turther wherein the boss
1s heated and compressed to fasten the second connecting
member to the mold frame.

11. The backlight assembly of claim 5, wherein a ditfer-
ence between the length of the second light-emitting portion
and the length of the first light-emitting portion 1s larger than
a length of each of the first and second external electrodes.

12. The backlight assembly of claim 1, wherein the mold
frame comprises a dielectric material, and wherein the mold
frame has a first combining portion and a second combining
portion for recerving the first and second connecting mem-
bers, respectively.

13. The backlight assembly of claim 12, wherein the first
combining portion includes a first slit, wherein the first con-
necting portion 1s slidably inserted into the first slit, and
wherein the second combining portion includes a second slit,
wherein the second connecting portion 1s slidably mserted
into the second slit.

14. The backlight assembly of claim 13, wherein the first
slit 1s formed at a first side face of the mold frame, the second
slit 1s formed at a second side face of the mold frame, and the
first and second slits are opposite to each other.

15. The backlight assembly of claim 14, wherein the mold
frame comprises at least one first opening portion for receiv-
ing the at least one first clip of the first connecting member,
and wherein the mold frame further comprises at least one
second opening portion for recerving the at least one second
clip of the second connecting member.
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16. The backlight assembly of claim 1, wherein the first and
second connecting members comprise a {irst fixing protrusion
and a second fixing protrusion protruded from the first and
second base substrates, respectively, and wherein the mold
frame further comprises a first fixing recession and a second
fixing recession receiving the first and second fixing protru-
s1oms, respectively, to fasten the first and second base sub-
strates to the mold frame.

17. The backlight assembly of claim 1, wherein the mold
frame further comprises at least one blocking protrusion that
prevents the at least one U-shaped lamp from moving along a
longitudinal direction of the at least one U-shaped lamp.

18. The backlight assembly of claim 1, wherein the first and
second connecting members are substantially parallel with
cach other, and wherein the first and second connecting mem-
bers are spaced apart from each other by at least about 2 mm.

19. The backlight assembly of claim 1, wherein each
U-shaped lamp tube comprises:

a first light-emitting portion;

a second light-emitting portion extending substantially
parallel to the first light emitting portion; and

a rounded portion connecting the first and second light-
emitting portions.

20. The backlight assembly of claim 19, further comprising
at least one fixing member combined with the rounded por-

tion of each U-shaped lamp to fix each U-shaped lamp within
the backlight assembly.

21. The backlight assembly of claim 19, further comprising
a light-diffusing plate that diffuses light generated from the at
least one U-shaped lamp, and wherein a distance between a
central longitudinal axis of the first light-emitting portion and
a central longitudinal axis of the second light-emitting por-
tion 1s substantially equal to or less than three times a distance
between the at least one U-shaped lamp and the light-diffus-
ing plate.

22. The backlight assembly of claim 19, further compris-
ng:

a first mold cover that covers the first and second end
portions of the at least one U-shaped lamp; and

a second mold cover that covers the rounded portion of the
at least one U-shaped lamp.

23. The backlight assembly of claim 1, wherein the first
driving voltage 1s a reference voltage and the second driving
voltage 1s an alternating voltage alternating with respect to the
reference voltage.

24. The backlight assembly of claim 1, wherein the first and

second driving voltages are alternating voltages having oppo-
site phases with each other.

25. A display device comprising:

a display panel that displays an 1image by using light; and

a backlight assembly that provides the display panel with
the light, the backlight assembly comprising:

a plurality of U-shaped lamps, each of the plurality of
U-shaped lamps including a U-shaped lamp tube, a
first external electrode covering a first end portion of
the U-shaped lamp tube, and a second external elec-
trode covering a second end portion of the U-shaped
lamp tube, the U-shaped lamp tube generating light
when a first driving voltage 1s applied to the first
external electrode and a second driving voltage 1s
applied to the second external electrode, the first and
second end portions of the U-shaped lamp tubes being
disposed at one end of the plurality of U-shaped
lamps;
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a first connecting member electrically connected to each
first external electrode of the plurality of U-shaped
lamps to apply the first driving voltage to the first
external electrode;

a second connecting member electrically connected to
cach second external electrode of the plurality of
U-shaped lamps to apply the second driving voltage to
the second external electrode; and

a mold frame receiving the first and second connecting
members, and disposing the first and second connect-
ing members at the first end portions and the second
end portions of the plurality of U-shaped lamps,
respectively; and

a recerving container rece1ving the plurality of U-shaped
lamps and the mold frame;

wherein an entirety of the mold frame 1s disposed at the
one end portion of the plurality of U-shaped lamps.

26. The display device of claim 25, wherein the first con-
necting member comprises:

a first base substrate, wherein the first base substrate 1s
clectrically conductive to receive the first driving volt-
age; and

at least one first clip protruding from the first base substrate
to combine with the first end portion of each U-shaped
lamp tube to apply the first driving voltage to each first
external electrode, and wherein the second connecting,
member comprises:

a second base substrate, wherein the second base substrate
1s electrically conductive to receive the second driving
voltage; and

at least one second clip protruding from the second base
substrate to combine with the second end portion of each
U-shaped lamp tube to apply the second driving voltage
to each second external electrode.

277. The display device of claim 26, wherein the mold frame

comprises a dielectric material.

28. The display device of claim 25, wherein each U-shaped
lamp tube comprises:

a first light-emitting portion;

a second light-emitting portion extending substantially
parallel with the first light-emitting portion, a length of
the second light-emitting portion longer than a length of
the first light-emitting portion; and

a rounded portion connecting the first and second light-
emitting portions.

29. The display device of claim 25, further comprising:

a recerving container that receives the backlight assembly
and the display panel; and

a top chassis that surrounds an edge portion of the display
panel and combines with the receiving container to fas-
ten the display panel to the receiving container.

30. The display device of claim 29, further comprising an
inverter that applies the first and second driving voltages to
the first and second external electrodes, respectively, wherein
the iverter 1s disposed at a backside of the receiving con-
tainer.

31. A backlight assembly comprising:

a plurality of U-shaped lamps, each of the plurality of
U-shaped lamps including a first end portion and a sec-
ond end portion;

a first single connecting member electrically connected to
cach of the first end portions of the plurality of U-shaped
lamps, and a second single connecting member electri-
cally connected to each of the second end portions of the
plurality of U-shaped lamps;

a mold frame receiving the first and second single connect-
ing members, and disposing the first and second single
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connecting members at the first end portions and the 32. The backlight assembly of claim 31, having an upper
second end portions of the plurality of U-shaped lamps, surface for emitting light from the backlight assembly, and an
respectively; opposite lower surface, the backlight assembly further having
a single inverter electrically connected to the plurality of a plurality of sides, each lamp 1n the plurality of lamps having
U-shaped lamps; and 5 a first external electrode and a second external electrode,
a receiving container recewving the plurality of U-shaped wherein the first external electrode and the second external
lamps and the mold frame, clectrode are positioned adjacent a first side in the plurality of
wherein the inverter provides first and second driving volt- sides of the backlight assembly.
ages to each lamp within the plurality of U-shaped 33. The backlight assembly of claim 32, wherein first and

lamps, the first end portions and the second end portions 10 second wires extending from the inverter both extend towards
are disposed at one end of the plurality of U-shaped the first side of the backlight assembly.

lamps, and an entirety of the mold frame 1s disposed at

the one end of the plurality of U-shaped lamps. S I
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